Introduction
Periodontology or periodontics is the branch of dentistry that deals with the supporting hard and soft tissue structures of the teeth. With the newer advances in the diagnosis and treatment of periodontal diseases, periodontal therapy has become an essential part of today's dental practice. Basic knowledge and practice of periodontal therapy is currently a component of most dental school curriculums. In addition, there has been an increase in demand for periodontal services in many developed countries 1, 2 and even in Saudi Arabia. 3, 4 However, contrary to the expected rise in the referral from general dental practitioners (GDPs) to periodontal specialists, a decreasing trend has been observed in several countries. [5] [6] [7] It has been reported that this scenario is largely due to the rendering of more periodontal services by GDPs. Nevertheless, it is not yet investigated whether the referral from GDPs to periodontists is declining in Saudi Arabia.
alblowi and Zahid
There are limited reports in the dental literature regarding the types of periodontal services rendered in the general dental office. Lanning et al 5 found that the types of services provided by GDPs were mostly nonsurgical, such as scaling, root planing and periodontal maintenance. Ghiabi and Matthews 6 reported that around 95% of the GDPs in Nova Scotia, Canada were providing nonsurgical periodontal treatment. While <30% of them were performing surgical procedures, the majority of procedures were limited to crown lengthening, frenectomy and gingivectomy. Furthermore, Darby et al 8 conducted a survey to evaluate the confidence level of GDPs in handling periodontal patients. They found that the majority of the GDPs were confident in diagnosing and treating gingivitis and initial periodontitis, whereas <50% of dentists were confident in treating aggressive periodontitis.
In general, the knowledge of GDPs in the diagnosis and management of periodontal diseases is often limited to what is taught as part of their graduation curriculum. However, certain factors may affect the practice patterns of GDPs. Betof et al 9 reported that the age of dentist and years of practice affected the likelihood of providing periodontal services. In contrast, Zemanovich et al 10 reported that periodontal referrals by GDPs were not affected by their age or years of practice, but by the proximity of a periodontist. Darby et al 8 suggested that the level of training might influence the decision of dentists to provide periodontal services. In addition, Lanning et al 5 found that variables such as year of graduation, the availability of dental hygienists in practice and recent continuing education (CE) earned on periodontics affected the types of services rendered by GDPs.
To date, no study has been conducted to determine the periodontal services commonly provided by GDPs in Saudi Arabia. Such information is critical to have a clear understanding of the periodontal procedures expected from GDPs and to help establish a good referral system. Therefore, the aim of this study was to investigate the types of periodontal services rendered by Saudi GDPs.
Subjects and methods study design
The present study was designed as a cross-sectional survey. The approval of this investigation was obtained from the Research Ethics Committee at the Faculty of Dentistry, King Abdulaziz University, Jeddah, Saudi Arabia. The survey was conducted from January 2017 to April 2017 using a structured questionnaire that was developed after a thorough literature review. The questionnaire was independently reviewed by a team of experts (a periodontist and three GDPs). This team also evaluated the clarity and comprehensibility of the questions. A pilot study was later conducted on 20 GDPs to evaluate the efficiency of the survey questionnaire. Any discrepancies observed were modified by the team of experts.
subject selection
The survey was carried out on a convenience sample of 340 GDPs with dental licensure to practice within Saudi Arabia. The email addresses of this sample were obtained from the database of the Saudi Dental Society. A web-based version of the questionnaire was used for data collection. An introductory cover letter was sent directly to dentists' email addresses. The respondents were provided with informed consent accompanying the questionnaire. Participants who received the questionnaire link via emails were able to read the rationale of the study before participation. The inclusion criteria for the participants were as follows: having a dental license and 1 year professional experience from either a private or a government dental clinic. However, because the aim of this survey was to gain an insight on the periodontal services rendered by GDPs and their perceptions toward the therapy, we excluded dentists with Master's degree or higher certification. Informed consent was obtained from each subject beforehand, assuring anonymity and confidentiality of their responses.
The questionnaire
The questionnaire of this survey consisted of five parts. The first part was planned to collect demographics of the participating GDPs, such as type and years of dental practice and the total number of working hours per week. The second part collected information regarding their periodontal knowledge and training including dental school training and CE courses on periodontics. The third part asked the participants about the nature of periodontal services rendered in their practice. The fourth part contained questions addressing the confidence level of GDPs in the diagnosis and treatment of periodontal diseases. In the final part, GDPs were asked to give their opinion regarding the training and education that a dental school graduate should have for periodontal management. In addition, they were also asked about the referral of patients to a periodontist.
Data analysis
Data analysis was performed using R Studio software (version 3.4; RStudio Inc., Boston, MA, USA). This was primarily a descriptive study conducted to determine the specific nature of periodontal services offered by GDPs. Hence, data 
Results
Of the 340 GDPs approached for this survey, 290 (85.3%) responded. Among these GDPs, 46.2% were from King Abdulaziz University; 89.3% of the GDPs graduated between 2001 and 2015, whereas only 10.7% graduated before 2000. When asked about hours of dental services provided per week, 44.1% of the participants replied that they provide >20 hours of services. A majority (64.5%) of the interviewed GDPs were in practice for <5 years. Government hospitals (53.8%) and private clinics (43.1%) were the two major practice settings for these GDPs; only 8.3% worked in teaching institutes. Furthermore, only 24.1% of the dentists had earned CE credit in periodontics in the last 5 years. The demographic and practice characteristics of the participants are summarized in Table 1 .
Of the GDPs who responded to the survey, around 96% received training in scaling and root planing as part of their undergraduate degree. The periodontal procedures in which GDPs received the least training in school included single implant in the anterior area (8.6%), single implant in the posterior area (17.2%) and crown lengthening in the esthetic zone (12.4%). Table 2 demonstrates the participants' level of training received regarding various periodontal procedures in their dental school.
Profile of periodontal services
Of the surveyed GDPs, 250 (86.2%) were performing periodontal screening exams in their practices. Of these, 51% mentioned that they were occasionally providing such O r a l h y g ie n e in s t r u c t io n P r e s c r ib e m o u t h w a s h e s S c a li n g a n d r o o t p la n in g G r o s s s c a li n g S p li n t in g N o n e Peridontal services Percentage services. The basic periodontal examination was offered by around 46% of the GDPs, whereas nearly 47% were offering examination services depending on the severity of the periodontal condition; only 22% offered a complete examination (Table 1) . Regarding periodontal disease diagnosis, a majority (74.8%) of the GDPs mentioned that the most commonly used diagnostic method was the clinical attachment level (CAL) calculation. Other methods that were frequently used by the participants included probing depth (PD, 64.8%), radiographs (64.4%) and bleeding gums (52.4%). Nearly 79% of the surveyed dentists were not providing surgical periodontal services. Only 8.8% of the GDPs regularly performed surgical periodontal procedures, whereas 12% performed such procedures on an occasional basis ( Table 1) . The most common periodontal service rendered by GDPs in their dental office was oral hygiene instructions (84.1%, Figure 1 ). Other services commonly offered by the GDPs were mouthwash prescribing (82.7%), scaling and root planing (72.4%), gross debridement (51.7%) and splinting (16.9%). The most frequently rendered surgical periodontal procedures were gingivectomy (79.6%), functional crown lengthening (44%) and single posterior implant (28.8%). The least frequently performed procedures by the dentists were multiple implants (1.7%), osseous regenerative surgery (1.7%) and soft tissue graft (8.4%).
Confidence level in providing periodontal services
Responses of surveyed GDPs indicated a decreasing trend in confidence with the increasing severity of the periodontal disease. Around 93% of the respondents were confident in diagnosing and treating gingivitis and initial periodontitis, whereas only 25% felt confident to diagnose and treat aggressive periodontitis. The surveyed dentists were asked to give their opinion about the skills and procedures that dental school graduates should learn from their institute for periodontal management. Responses of GDPs indicated that graduates from dental school should be well versed in diagnosing gingival and periodontal disease (93.7%), be able to perform scaling and root planing (86%) and know when to refer to a periodontist (85%). The interviewed GDPs also recommended some surgical procedures that dental school graduates should be familiar with, including gingivectomy (39.3%), posterior and anterior crown lengthening (36.5% and 25.8%, respectively), posterior and anterior single implant (24.5% and 14.8%, respectively) and pocket elimination surgery (18.6%).
referral to periodontist
Only 164 (56.6%) GDPs replied to the questions related to the referral of patients to a periodontist; of these, 75% of the GDPs were referring patients to a periodontist, whereas 25% respondents replied "no" to referral to a specialist (Table 3) . Around 61% of these dentists were referring patients either once a week (36%) or twice (or more) a week (25%). The most common reason for the referral to a periodontist was to ensure that the patient gets the best possible treatment, which was cited by 46.3% of participants. The second and third common reasons were lack of adequate training and complicated systemic health (42.3% and 35%, respectively). On the other hand, the biggest reason for not referring patients to a specialist by GDPs was practice setting's policy (56.1%).
Other major reasons were the unavailability of a periodontist (34.6%) and inability to motivate patients (29.2%). Three of the primary criteria reported by GDPs for selecting a periodontist were: availability in the community (39%), skills and expertise in periodontal surgery (37.4%) and previous success with the periodontist (27.6%). The least common criteria for the selection of a periodontist were friendship with the periodontist and consultation fees (6.5% and 4.8%, respectively). 
Discussion
There is little or no information in the dental literature about the types of periodontal services commonly rendered by GDPs practicing in Saudi Arabia. Therefore, this survey was designed to gather information regarding the periodontal services that Saudi GDPs often provide to their patients and the factors influencing their decisions to provide these services. In the current study, a majority of the GDPs were rendering nonsurgical periodontal therapy, which is similar to the findings of earlier studies. [5] [6] [7] 11 Two of the most commonly rendered nonsurgical services by the surveyed GDPs were oral hygiene instructions and mouthwash prescribing. In contrast, Lanning et al 5 and Ghiabi and Matthews 6 reported scaling and root planing and periodontal maintenance as the most frequently rendered periodontal services. The number of GDPs providing scaling and root planing and gross debridement services was comparatively lower than the figures reported in the studies conducted in other countries. Around 98.5% of the GDPs in the Nova Scotia, Canada study 6 and 100% in the Belgaum city, India study 7 reported rendering gross debridement, whereas only 52% of our respondents reported providing such a procedure. Furthermore, only 21% of the respondents of this survey were offering surgical periodontal services. A similar result was reported in a few studies. 5, 6, 8, 11 However, studies by Lanning et al 5 and Gilbert et al 11 reported relatively higher figures (48% and 32%, respectively) than our finding, whereas Ghiabi and Matthews 6 and Darby et al 8 described slightly lower figures (16% and 15%, respectively).
These countrywide variations could be due to the differences in subject selection, postdental school training or education, the availability of a hygienist in practice, hours of CE credit earned, training received in undergraduate school and regulatory requirements. For example, in Gilbert et al's 11 study, around 19% of the enrolled participants were dental specialists, and 39% of respondents of the Virginia study reported completing a formal advanced dental training; in contrast, none of the GDPs surveyed reported receiving a formal advanced training beyond dental school. In addition, the number of dental hygienists in office has been found to impact referrals to periodontists and specific periodontal services rendered by the GDPs. 5, 6, 10 Lanning et al 5 reported that dentists who employed two or more hygienists were more likely to provide occlusal therapies in their practices than those employing fewer hygienists.
Several studies reported that hours of CE credit earned in periodontics affected the types of periodontal services offered by GDPs. 5, 6, 12 In the Nova Scotia study, dentists who took more hours of CE courses in periodontics were more likely to provide surgical periodontal services. 6 In the Virginia study, 97% of the GDPs had earned CE credit in periodontics in the last 5 years. 5 The study reported a positive correlation between earning CE credit in periodontics and performing surgical procedures by dentists. However, only 24% of the GDPs in the current study earned a CE credit in periodontics in the last 5 years. The reasons behind this low percentage may be a limitation in the regulatory requirement and the preference for CE courses by GDPs. Although the regulatory body in Saudi Arabia requires that dentists must take 30 credit hours of CE courses annually to maintain their dental licensures, there are no minimum hours of CE in periodontics that must be taken annually by the GDPs. 13 In addition, a recent study conducted in the Eastern Province of Saudi Arabia reported that GDPs were more interested in attending CE courses in esthetic dentistry (77.4%) than periodontics (47.9%).
14 Formal training received in dental school by the GDPs of our survey was largely focused on nonsurgical periodontal therapy. Only 24% of the respondents received formal training in surgical/laser gingivectomy. A need for adequate training in surgical procedures relating to periodontics was reflected in their confidence to diagnose and treat periodontal diseases, as a decreasing trend in confidence was observed with the increasing severity of periodontitis. The need for more periodontal training was again reflected when the respondents were asked regarding the skills that dental school graduates should have. Darby et al 8 and Lee et al 12 also emphasized the importance of quality education in periodontics and suggested that it should be considered in the planning of undergraduate curricula. Taken together, it can be said that the level of training received in school is an important factor that influences a dentist's decision to diagnose and treat periodontal disease.
In this study, only 36% of the GDPs reported performing periodontal examination routinely. This figure is significantly lower compared to the survey conducted by Bailey et al, 15 where between 87% and 95% of the dentists reported providing routine periodontal examination to their patients. In an earlier study, Darby et al 8 also reported a higher figure, where around 80% of the respondents were routinely checking the periodontal status of their patients. Such differences could be due to the countrywide variations in regulatory requirements. For example, the Dental Practice Board of Victoria requires that the periodontal status should be recorded for each presented case; 16 however, it is still not a mandatory requirement in Saudi Arabia that all new patients must have their periodontal status recorded.
The parameters commonly used by GDPs surveyed to diagnose periodontal disease were CAL, PD, radiographs and bleeding gums. PD and CAL have been found to be the most commonly used parameters for periodontal diagnosis and are widely used for periodontitis case definitions. 17 However, Bailey et al 15 suggested CAL as a more preferable parameter, as the use of PD alone might misjudge the aggressiveness of the periodontal disease. Additionally, a basic periodontal examination involves measurement of PD, whereas a detailed calculation of PD and CAL is a mandatory component of a complete examination. 18 The most common reasons for the referral to a periodontist were ensuring the best possible treatment, lack of adequate training, complicated systemic health and avoiding medicolegal problems. Our findings are quite similar to those reported in the Nova Scotia study. 6 On the other hand, we identified that practice setting's policy was the biggest reason for not referring patients to a periodontist. This is a surprising finding, but may be a reality in Saudi Arabia due to the fact that private practices may tend to have the fear of losing patients after referral. A slightly similar scenario was observed among general dentists of the Michigan Dental Association where respondents with high perception about their dental education showed less willingness to the referral and an increased desire to treat periodontal patients in their own offices. 12 This survey had some limitations. First, the findings of this study cannot be generalized due to the small sample size. Second, we chose a convenience sample to conduct this study, given the difficulty in recruiting study subjects. However, a random sample would have been more appropriate here. Last, the data presented in this study could be an overestimation of the periodontal services rendered, as the survey is mainly based on self-reported data by GDPs and did not ask the respondents to show actual practice records. Further investigation is warranted with a stratified random sample to establish the findings of this study. Future studies should examine the factors affecting GDPs' practice patterns Clinical, Cosmetic and Investigational Dentistry is an international, peer-reviewed, open access, online journal focusing on the latest clinical and experimental research in dentistry with specific emphasis on cosmetic interventions. Innovative developments in dental materials, techniques and devices that improve outcomes and patient satisfaction and preference will be highlighted. The manuscript management system is completely online and includes a very quick and fair peerreview system, which is all easy to use. Visit http://www.dovepress. com/testimonials.php to read real quotes from published authors.
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alblowi and Zahid in greater detail and investigate the regulatory steps required to overcome the barriers in referring patients to periodontists.
Conclusion
This was the first study conducted to explore the types of periodontal therapy commonly offered by GDPs in Saudi Arabia. It was found that periodontal services rendered by GDPs surveyed were mostly nonsurgical in nature. Surgical services were offered by only a small percentage of the GDPs. These findings are comparatively in line with the results of studies conducted in other countries; however, it appeared that Saudi GDPs are falling behind in three areas: hours of CE credit earned in periodontics, training received in dental school and periodontal status recording. Therefore, GDPs practicing in Saudi Arabia should be encouraged to take more CE courses in periodontics. More periodontal training, specifically relating to surgical techniques, should be considered in the undergraduate curricula. It should be made mandatory that the periodontal status of all new patients is recorded as part of their routine oral examinations. Furthermore, a thorough evaluation of periodontal referral patterns is needed to improve patient outcomes.
